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Abstract

In remote sensing, being able to ensure the accuracy of the satellite data being produced remains an issue; this is especially true
for phenological variables such as the Fraction of Photosynthetically Active Radiation (FPAR). FPAR, which is considered an
essential climate variable by the Global Terrestrial Observation System (GTOS), utilizes the 400-700 nm wavelength range to
quantify the total amount of solar radiation available for photosynthetic use. It is a variable that is strongly influenced by the
seasonal, diurnal, and optic properties of vegetation making it an accurate representation of vegetation health. Measurements
of ground level FPAR can be completed using flux towers along with a limited number of wireless ground sensors, but due
to the finite number and location of these towers, many research initiatives instead use the Moderate Resolution Imaging
Spectroradiometer (MODIS) FPAR product, which converts Leaf Area Index (LAI) to a FPAR value using Beer’s Law. This
is done despite there being little consensus on whether this is the best method to use for all ecosystems and vegetation types.
One particular ecosystem that has had limited study to determine the accuracy of the MODIS derived FPAR products are the
Tropical Dry Forests (TDFs) of Latin America. This ecosystem undergoes drastic seasonal changes from leaf off during the dry
season to green-up during the wet seasons. This study aims to test the congruency between the MODIS derived FPAR values
and ground-based FPAR values in relation to growing season length, growing season start and end dates, the peak and mean
of FPAR values, and overall growth/phenological trends at the Santa Rosa National Park Environmental Monitoring Super
Site (SR-EMSS) in Costa Rica and FPAR MODIS products. We derive our FPAR from a Wireless Sensor Network (WSN)
consisting of more than 50 nodes measuring transmitted PAR, temperature, relative humidity, and soil moisture over custom
time intervals ranging from 2-Hz to 15 min since 2013. Our fundamental goal is to demonstrate how accurate and reflective the
MODIS derived FPAR product is of TDF phenology. This will be the first step taken in identifying potential problems with
the MODIS derived FPAR products over TDF's in the Americas.
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Figure 1: Location of the in-situ wireless sensor network (WSN) at the Santa Rosa National Park Environmental Monitoring O Table 2 Linear Regression results from comparison of MODIS FPAR products
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Super-site (SR.NI.J EMSS) in Gu.anacaste, Costa Rica. 1) WSN and Phenology Tovyer Layout, 2) Spatial distribution of FPAR between 2 " . I~ o B o I I . iy o o . with in-situ FPAR results.

WSN nodes within a MODIS pixel, 3) Average of WSN data under one MODIS pixel to upscale, 4) NASA LaRC Satellite overpass

In-situ FPAR FPAR Product R2 t-score P
. . . Date ) M In-situ FPAR vs MODIS FPAR 2014 ) ) )
predictor to capture MODIS Terra and Aqua overpass times. 5) ORNL DAAC C6 MODIS Subset tool to capture MOD15A2H (Terra), — — Temaspa | Figure 6: Atime series comparison of All three products MODIS Figure 7 :Linear Regressions of all [ 2014 0285 10242 <0.001
MYD15A2H (Aqua) and MICD15A3H (4-Day MODIS) products over in-situ sites.
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and 2017. n = 1461 In-situ FPAR product 2016 0.457 19.879 <0.001
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